Human body constantly creates free radicals, culminating in an "oxidative stress" when their elimination by antioxidant defence mechanisms is not suffi cient. Oxidative stress contributes to the pathogenesis of many human diseases; therefore the intake of antioxidative agents is important for the prevention of chronic diseases. (Stahl-Biskup and Veskuntonis, 2004) . Antioxidants play an important role in preserving of food too. In food industry widely used synthetic antioxidants as butylated hydroxitoluen (BHT) and butylated hydroxianisole (BHA) are very eff ective, but they are instable and they can play role as promoters of carcinogenesis. Due to these reasons, there is a growing interest in the study of natural additives as potential antioxidants. The presence of antioxidants in many spices gives them food-preserving properties too, especially in preventing oxidation of lipids (Potty and Krishna Kumar, 2001; Stahl-Biskup and Veskutonis, 2004) .
Lamiaceae family is a group of about 210 genera and some 3500 species. Many of them are commonly used as culinary herbs. They are o en cultivated because of their aromatic qualities and also of their easy cultivation. Many species of the family are reported with high phenolic contents and antioxidant capacities. (Yi and Wetzstein, 2010) .
Phenols are among the largest group of secondary metabolites. They range from simple structures with one aromatic ring to complex polymers such as tannins and lignins. The role of fl avonoids and, in general, polyphenolic compounds in plants is not completely established. Flavonoids have pigmentary function. They are responsible for the colour or fl owers, fruits and sometimes leaves. They play a role in pollination and dispersion by attracting animals by their colours. Other functions as antioxidants, antimutagenics, on plant growth regulation and on resistance to plant diseases have also been attributed to this group of natural polyphenols. Flavonoids protect the plant from UV-damaging eff ects too. Among Lamiaceae the presence of fl avonoids is well known (Gurib-Fakim, 2006; Vila, 2002) .
Herbs contain many further phytochemicals such as nitrogen compounds, carotenoids and ascorbic acid. Many of these phytochemicals possess signifi cant antioxidant capacities (Wang, 2003) .
Chemical and biological diversity of medicinal and culinary plants depends on many factors, e.g. cultivation area, harvesting time, vegetative phase, storage conditions and environmentally growth factors such as temperature, soil, light and nutrients (Yi and Wetzstein, 2010) .
Summer savory (Satureja hortensis L.), marjoram (Majorana hortensis M.) and thyme (Thymus vulgaris L.) are native to southern Europe. They are widely used as a fl avouring agent, a culinary herb and as a herbal medicine (Habán, Černá, Dančák, 2001; Potty and Krishna Kumar, 2001; Stahl-Biskup and Veskutonis, 2004) . Historically, herbs and spices have enjoyed a rich tradition of use for their fl avour enhancement characteristics and for their medicinal properties (Kaefer and Milner, 2008) . 
MATERIAL AND METHODS

Plants
Extraction
Fresh matter was extracted using 75% methanol (Shan et al., 2005) . The mixture was fi ltered a er 24 hours of extraction in room temperature through fi lter paper. The extract was stored in the refrigerator until analysis.
Evaluation of total fl avonoid content
The total fl avonoid content was measured using a modifi ed colorimetric method (You et al., 2007) . The appropriate amount of extract was added to a test-tube together with distilled water. Then was added 5% NaNO 2 , a er 5 minutes 10% AlCl 3 and a er another 5 minutes 1 M NaOH followed by the addition of distilled water. The absorbance was measured against the blank at 510 nm a er 15 minutes. The standard curve was prepared using diff erent concentration of catechin. The fl avonoid content was expressed as g catechin equivalents (CE) per 100 g of dry weight (dw).
Evaluation of total phenolic content
The total phenolic content was estimated using the modifi ed Folin-Ciocalteu photometric method (You et al., 2007) . The appropriate amount of fi ltered methanol extracts were oxidized with Folin-Ciocalteu reagents and a er 5 minutes was the reaction neutralized with saturated sodium carbonate. The solution was then immediately diluted to the volume of 50 ml with distilled water. The absorbance was measured at 750 nm a er 90 minutes of incubation at room temperature against the blank. As the standard was used Gallic acid. The total phenolic content is here expressed as g Gallic acid equivalents (GAE) per 100 g of dry weight (dw).
Ferric reducing antioxidant power (FRAP) assay
The total antioxidant potential of a sample was determined using the ferric reducing ability of plasma -FRAP assay by Benzie and Strain (1996) as a measure of antioxidant power with slight modifi cation. The FRAP reagent was prepared from sodium acetate buff er (300 mM.l −1 , pH 3,6), 10 mM.l −1 2,4,6-tris(2-pyridyl)-s-triazine (TPTZ) solution in 40 mM.l −1 HCl and 20 mM.l −1 FeCl 3 solution in proportions of 10:1:1. 50 μl of sample were added into testing tube with 4 ml of FRAP reagent. A er 10 minutes of incubation was measured the absorbance at 593 nm. The standard curve was prepared using diff erent concentration of Gallic acid. The results were expressed as g Gallic acid equivalents (GAE) per 100 g of dry weight (dw) of plant material.
Statistical analysis
Signifi cance was evaluated by analysis of variance (Anova) followed by Tukey's HSD (Honestly Signifi cant Diff erence) test using the PC so ware Statistica Cz v. 8 (Stat So ). Probability value of p 0.05 was used as the criteria for signifi cance diff erences.
RESULTS AND DISCUSION
Total fl avonoid content
The total fl avonoids content was measured in methanolic extract of fresh plant material. The results are shown in Tab. I and Fig. 1 . The highest level of total fl avonoid content was determined by summer savory from fi rst harvest (4.10 g CE.100 g −1 dw). In the case of summer savory there was found signifi cant diff erence between the plant material obtained from the fi rst harvest and from the second (2.66 g CE.100 g dw on the second time of harvest and 3.14 g CE.100 g −1 dw on the third time of harvest. No signifi cant diff erence in total fl avonoid content wasn't found among harvest times. In the case of aerial part of thyme, the highest level of total fl avonoid content was found in samples of the fi rst harvest (3.71 g CE.100 g −1 dw). Thyme of the second harvest contained 2.40 g CE.100 g −1 dw and of the third harvest 2.96 g CE.100 g −1 dw. Plant material obtained from the fi rst harvest contained signifi cantly higher level of total fl avonoid content than from the second harvest. In the case of all species, plant material obtained from fi rst harvest contained the highest amount of total fl avonoid content. Among species, there weren't found signifi cant diff erences in total fl avonoid content. Data to discuss about the total fl avonoids content in fresh cut herbs were not found.
Total phenolic content
The results of evaluation of total phenolic compounds are shown in Tab. II and Fig. 2 . The total phenolic content measured by summer savory ranged from 4.16 g GAE.100 g −1 dw (harvest No. 3) to 6.44 g GAE.100 g −1 dw (harvest No. 1). The signifi cant diff erences in total phenolic content were found between plant material of the fi rst harvest and of the second and the third harvests. In the case of marjoram was the highest total phenolic content measured by the plant material obtained from the second harvest 6.72 g GAE.100 g −1 dw. In aerial part harvested in the fi rst time was ascertained the level of total phenolic content 6.52 g GAE.100 g −1 dw and in the third time 6.12 g GAE. Means within the same column (row) followed by the same small (capital) letter are not signifi cantly diff erent  = 0.05. bit higher levels (4.67-5.90 g GAE.100 g −1 dw). In the study by Yi and Wetzstein (2010) was determined total phenolic content of some culinary and medicinal herbs grown under greenhouse and fi eld conditions. Thyme contained 6.90 g GAE.100 g −1 dw (greenhouse conditions) and 4.49 g GAE.100 g −1 dw (fi eld conditions). The amount measured in thyme grown in fi eld conditions is similar to those reported by Yi and Wetzstein (2010) .
Ferric reducing antioxidant power (FRAP)
The results of evaluation of Ferric reducing antioxidant power (FRAP) are shown in Tab. III and Fig. 3 
SUMMARY
In this study there were evaluated total phenolic content, total fl avonoid content and ferric reducing antioxidant power (FRAP) in three species commonly used as culinary herbs (Satureja hortensis L., Majorana hortensis M. and Thymus vulgaris L.). These herbs were grown on the fi eld in conditions of Lednice. Aerial parts were collected three times. On the day of harvest the samples (fresh stage) were extracted in 75% methanol. Total phenolic and fl avonoid content and ferric reducing antioxidant power were measured in prepared extract. The results of diff erent harvest times were statistically compared. In the case of total fl avonoid content were the highest levels ascertained in the fi rst harvest by all species. Among species there wasn't found signifi cant diff erences in total fl avonoid content. Total phenolic content and FRAP were similarly the highest in aerial parts harvested on fi rst time of harvest by summer savory and thyme. Marjoram contained signifi cantly higher amount of total phenolic content than summer savory and thyme and signifi cantly higher FRAP than summer savory. The plant material harvested on the fi rst time of harvest contained mostly the highest amounts of studied compounds. Among species were the best results measured by marjoram.
